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(54) TONER AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To easily reduce toner particle diameters and to enhance fixability by forming an oily liquid 
mixture composed essentially of a resin having cross- linkable parts and its cross-linking agent and a 
colorant and introducing it into an aqueous medium to emulsify the particles and separating them from the 
aqueous medium to drying the particles. 

CONSTITUTION: The toner is prepared through the manufacturing processes comprising the first process 
of mixing the resin having the cross-linkable parts, its cross-linking agent, the colorant, and additives in a 
solvent, the second process of introducing the mixture into water to emulsify the particles, the third 
process of treating them with an acid or a base, and the fourth process of separating them from the 
aqueous medium and drying them to obtain the dry toner powder. In the third process, separation of the 
toner particles from the aqueous medium is made easy and permitted to proceed smoothly to the following 
process by treating them with the acid or the base. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Resin (A) with a cross-linking part, and the toner characterized by containing the cross linking agent 
(B) and a coloring agent (C) as an indispensable component. 

[Claim 2] The toner according to claim 1 whose above mentioned resin (A) is self- water-dispersion resin. 
[Claim 3] the acid radical with which said resin (A) carried out was neutralized, or the 3rd class amino group — 
4-300mg per lOOg of resin solid content — the equivalent — a rate — with, the toner according to claim 1 which 
is what it has. 

[Claim 4] The toner according to claim 1, 2, or 3 whose cross linking agent (B) which the above mentioned 
resin (A) has a carboxyl group, and moreover described above as said cross-linking part is an epoxy resin or 
melamine resin. 

[Claim 5] The toner according to claim 1 , 2, or 3 whose cross linking agent (B) which the above mentioned 
resin (A) combines and has a carboxyl group and a hydroxyl group as said cross-linking part, or combines and 
has the 3rd class amino group and a hydroxyl group, and moreover described above is block isocyanate or 
melamine resin. 

[Claim 6] The toner according to claim 3, 4, or 5 whose above mentioned resin (A) is vinyl system resin or 
polyester system resin. 

[Claim 7] The toner according to claim 6 whose above mentioned content of a cross linking agent (B) is 5 - 20 
% of the weight to the solid content of the above mentioned resin (A). 

[Claim 8] The manufacture approach of a toner which first carries out phase inversion emulsification of the 
liquefied mixture of the shape of an oil which comes to contain resin (A) with a cross-linking part, and the cross 
linking agent (B) and a coloring agent (C) as an indispensable component, is make to generate a particle in a 
water medium, subsequently separates the particle obtain in this way out of a water medium, and is characterize 
by make it dry. 

[Claim 9] First carry out phase inversion emulsification of the liquefied mixture of the shape of an oil which 
comes to contain resin (A) with a cross-linking part, and the cross linking agent (B) and a coloring agent (C) as 
an indispensable component, and a particle is made to generate in a water medium. Subsequently The 
manufacture approach of a toner which carries out neutralization processing in an acid or a base, separates the 
particle obtained in this way after [ appropriate ] and out of a water medium, and is characterized by making it 
dry. 

[Claim 10] The manufacture approach according to claim 8 or 9 that the above mentioned resin (A) is self- 
water-dispersion resin. 

[Claim 11] the acid radical with which said resin (A) carried out was neutralized, or the 3rd class amino group - 
- 4-300mg per lOOg of resin solid content — the equivalent — a rate — with, the manufacture approach according 
to claim 8 or 9 which is what it has. 

[Claim 12] The manufacture approach according to claim 8, 9, 10, or 1 1 that the cross linking agent (B) which 
the above mentioned resin (A) has only a carboxyl group, and moreover described above as said cross-linking 
part is an epoxy resin or melamine resin. 

[Claim 13] The manufacture approach according to claim 8, 9, 10, or 1 1 that the cross linking agent (B) which 
the above mentioned resin (A) combines and has a carboxyl group and a hydroxyl group as said cross-linking 
part, or combines and has the 3rd class amino group and a hydroxyl group, and moreover described above is 
block isocyanate or melamine resin. 
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[Claim 14] The manufacture approach according to claim 1 1, 12, or 13 that the above mentioned resin (A) is 
vinyl system resin or polyester system resin. 

[Claim 15] The manufacture approach according to claim 14 that the above mentioned content of a cross linking 
agent (B) is 5 - 20 % of the weight to the solid content of the above mentioned resin (A). 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp^ 7/7/2005 



JP,06-258869,A [DETAILED DESCRIPTION] 



Page 1 of 5 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is made new, and a useful toner and the toner concerned make it new, 
and it relates to the useful manufacture approach. Furthermore, it divides and this invention relates to the toner 
used in order [ containing the resin which has a cross-linking part, its cross linking agent, and a coloring agent ] 
to develop an electrostatic latent image, and its manufacture approach at a detail. 
[0002] 

[Description of the Prior Art] For the toner for electrostatic printing, fixable is mentioned as one of the 
properties needed. In many cases, as a fixation method of the image in an electrostatic printing system, there is a 
motion which uses low energy-ization of a copy system as a drawing wax by making fixation temperature lower 
in recent years from the place which uses the heat fixation method. 

[0003] however, only by saying [ lowering the thermofusion viscosity of the binder resin for toners ], the 
problem that an offset phenomenon will occur arises and it improvement-izes fixable [ this ] shortly — making - 
it hits and succeeds in various examination. 

[0004] The approach of making fixable and offset nature be [ nature / it ] compatible and improvement-ize in 
the binder resin for toners by the grinding method which are current and most general process by making a low 
molecular weight constituent and the amount component of macromolecules intermingled, respectively is 
common knowledge. 

[0005] The example (JP ,61 -163347 ,A) which mixed and used a part of resin which was made to gel and carries 
out macromolecule quantification beforehand as an amount component of macromolecules is seen. 
[0006] Moreover, if it is in a polymerization method, multilayer structure is constituted, the glass transition 
temperature (Tg) of the interior and the exterior is changed, or there are many methods of giving a difference on 
the thermofusion viscosity property of the interior and the exterior, and attaining fixable improvement-ization 
by the approach (JP ,2-6964, A) of making it bridge formation-ize etc., beforehand, only only within the outer 
layer section, and they are proposed. 

[0007] However, if it is in the former, since the point that thermofusion kneading in the case of toner 
manufacture and consumption of the energy which grinding requires are great, and still more mechanical 
grinding are performed, troubles, such as a point that diameter[ of a granule ]-izing of a toner is difficult, are 
mentioned. 

[0008] Moreover, if it is in the latter, in case a polymerization is carried out and a particle is formed, many 
troubles, such as a point that processes — decentralization of coloring agents and additives makes a bridge 
construct after the point of being difficult, the point that suspension stabilizers must be used, and particle 
formation etc. — are complicated, are mentioned. 
[0009] 

[Problem(s) to be Solved by the Invention] diameter[ of a granule ]-izing which mentioned this invention above 
— easy — it can plan — in addition — and the toner which discovers fixable [ outstanding ], and its process are 
proposed. 
[0010] 

[A means to solve invention] In order to attain the technical problem indicated above in this invention, the toner 
excellent in the manufacture approach of the toner which used this for the **** microcapsule manufacturing 
method paying attention to phase inversion emulsification, and fixable [ which were acquired by that cause ] is 

http ://www4 . ipdl .ncipi . go . j p/cgi-bin/tran_web_cgi ej j e 7/7/2005 



JP,06-258869,A [DETAILED DESCRIPTION] 

4 *\ 



Page 2 of 5 



proposed. 

[001 1] That is, the toner characterized by this invention coming to contain resin (A) with a cross-linking part, 
and a cross linking agent (B) and a coloring agent (C) as an indispensable component and its manufacture 
approach are offered, and the toner concerned is characterized by resin constructing a bridge at the time of the 
heat fixation in the process of electrostatic printing. 

[0012] This invention in a solvent the resin (A) and the cross linking agent (B) which have 1 and a cross-linking 
part, a coloring agent (C), and an additive mixing (pigment-content powder) The first process out of which it 
cheats, It consists of the second process which phase inversion emulsification of 2 and said mixture is carried 
out underwater, and generates a particle, the third process which processes 3 and the obtained particle by the 
acid or the base, and 4 and the fourth process which dissociates, dries out of a water medium and subsequently 
obtains toner powder. At the 3rd process in this invention, by processing in an acid or a base, separation of the 
toner particle from a water medium becomes easy, and it can go on now much more smoothly to the process 
which follows. 

[0013] I think that the toner concerned shows the following behavior at the time of heat fixation. Although a 
toner has a fluidity by Tg of the proper of resin (A) first and being deformed at the time of heating, it is strongly 
established in space, without crosslinking reaction's advancing promptly in a surface layer, and moderate 
viscosity's arising, and adhering to a hot calender roll after that. Then, without the surface viscosity of this resin 
increasing and internal resin non-constructed a bridge flowing out, when crosslinking reaction advances from a 
toner front face even if it uses the low resin (A) of Tg so it may make low-temperature fixable one 
improvement-ize, even if it is at the time of an elevated temperature, an offset phenomenon can be controlled. 
Moreover, after fixation, since it is hyperviscous resin dramatically according to bridge formation, the 
improvement of adhering to other papers at the time of pile preservation, or not becoming dirty is also attained. 
[0014] In here, the above-mentioned resin (A) used for this invention is explained first. As long as it is 
thermoplasticity, any are sufficient as the resin (A) used in this invention, and when a typical thing is illustrated, 
it is concomitant use of acrylic resin or acrylic resin, and polyester resin, or these two sorts of denaturation 
objects. 

[0015] Generally, by using an emulsifier, the phase inversion emulsification of resin (A) is attained, and it can 
obtain the toner concerned in the manufacturing method of ****. However, when an emulsifier is used in a 
production process, the emulsifier which remained on the toner front face has an adverse effect on the stability 
of electrification. For this reason, after corning, a toner is repeated and washed and the process which removes 
an emulsifier becomes indispensable. 

[0016] On the other hand, the toner concerned can be obtained, without using an emulsifier entirely, when using 
the self-water-dispersion resin which has the hydrophilic group neutralized in resin as resin (A). Since the 
washing process of a toner can be skipped and compaction can be aimed at for a production process, the 
manufacture approach of a much more efficient toner can be offered by using self-water-dispersion resin as (A) 
in this invention. 

[0017] The above-mentioned self- water-dispersion resin means the resin which can form a safe water dispersing 
element under an operation of a water medium according to an operation of the hydrophilic group which it has 
in intramolecular, without using an emulsifier. 

[0018] As the hydrophilic group, if it is anion mold seJf-moisture powder resin, the so-called acid radicals, such 
as a carboxyl group or a sulfonic group, will be mentioned, for example. 

[0019] Moreover, in the case of cation mold self- water-dispersion resin, the so-called bases, such as the 3rd 
class amino group, are mentioned, but when these hydrophilic groups are anion molds, on the other hand, it is 
neutralized by the base, and in the case of a cation mold, it is neutralized by the acid, and salt structure was 
formed in each and it has contributed to stable distribution in a water medium. 

[0020] After adding an acid or a base to the formal organic continuous phase (O phase) which dissolved the 
self-dispersibility resin concerned in the organic solvent and making it neutralize, that is, by making a water 
medium (W phase) throw in Without using the so-called emulsification adjuvants, such as suspension 
stabilizers, by performing conversion (the so-called phase inversion emulsification) of resin in an OAV mold 
from a W/O mold, it is discontinuous-phase-ized and distributed stabilization of the resin concerned is carried 
out into a water medium at the shape of a particle. The resin which has such a property is the so-called self- 
water-dispersion resin, and is obvious to this contractor. 
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[0021] As self-water-dispersion resin mentioned above, you may be which thing of an anion mold or a cation 
mold, if the amount of said hydrophilic group in the self-dispersibility resin concerned carried out is an acid 
radical — usually — 20-500mg equivalent / lOOg of resin solid content ~ within the limits — desirable — 50- 
250mg equivalent / lOOg of resin solid content within the limits — moreover — if it is the 3rd class amino 
group — 20-400mg equivalent / lOOg of resin solid content — within the limits — desirable ~ 50-250mg 
equivalent / lOOg of resin solid content — within the limits is suitable. 

[0022] Moreover, as an amount of the hydrophilic group neutralized with the base or the acid among the 
hydrophilic groups in resin, within the limits which becomes 10-200mg equivalent / lOOg of resin solid content 
is suitable preferably within the limits which becomes 4-300mg equivalent / lOOg of resin solid content. 
[0023] as the number average molecular weight of resin (A) — 3,000-100,000 within the limits — desirable — 
5,000-50,000 - within the limits is suitable. 

[0024] Furthermore, within the limits which the 50-80 degrees C of the range of 30-90 degrees C become 
desirable is suitable for the glass transition point of resin (A). Resin (A) has one or more sorts of functional 
groups chosen from the group which consists of a hydroxyl group, a carboxyl group, and a glycidyl group. As a 
content of these functional groups, within the limits which becomes 20-250mg equivalent / lOOg of resin solid 
content is suitable preferably within the limits which becomes 10-300mg equivalent / lOOg of resin solid 
content. 

[0025] Any of block isocyanate, melamine resin, and an epoxy resin are sufficient as the above mentioned cross 
linking agent (B). The combination of resin (A) and a cross linking agent (B) is decided by the functional group 
which resin (A) has. That is, it is good to combine an epoxy resin or melamine resin as a cross linking agent 
(B), respectively, when the cross-linking part of (A) is a carboxyl group, and when the cross-linking part of (A) 
is a hydroxyl group, as a cross linking agent (B), it is good to combine a block isocyanate compound or 
melamine resin. 

[0026] (B) B [ (A) and ] Moreover, when both a carboxyl group and a glycidyl group exist in self-water- 
dispersion resin, a carboxyl group and a glycidyl group are between the molecules among a molecule, with 
carry out crosslinking reaction, and discover the same no and effectiveness beyond it as the case where both the 
becoming components are mixed to each. 

[0027] Within the limits which within the limits turns into five to 20% of the weight preferably one to 30% of 
the weight to resin solid content is suitable for the addition of a cross linking agent (B). 

[0028] In the toner concerned, the same effectiveness is discovered by the cross-linking part which remains at 
the time of fixation also about that to which it is in a toner particle, with the part and the reaction advanced 
beforehand. 

[0029] As a catalyst of a bridge formation-ized reaction, the thing of the arbitration used can usually be used. 
[0030] As the above mentioned coloring agent (C) used for this invention, there is never no special limit until 
now that what is necessary is just various kinds of the so-called colors or pigments of the well-known common 
use used as a charge of toner lumber etc. 

[0031] As other constituents (additive component) which can be used in this invention, various kinds of 
assistants, such as electrification control agents and ** form agents, are mentioned, and it can be used according 
to the purpose of use and service condition, choosing suitably. 
[0032] 

[Example] Next, this invention is made to explain much more concretely by the example of reference, the 
example, and the example of a comparison. Unless the section and % have a notice especially in below, they 
shall be weight criteria altogether. 

[0033] Example of reference 1 (example of manufacture of anion mold self- water-dispersion resin) 

The mixture of the rate shown below was dropped at the methyl ethyl ketone of the 400 sections for 2 hours. It 

carried out under the reaction temperature of 80 degrees C, and nitrogen-gas-atmosphere mind. 

[0034] 

A methacrylic acid The 90 sections 2-ethylhexyl acrylate The 66 sections Methyl methacrylate The 90 sections 
Styrene The 354 sections "Par butyl O" [the peroxide catalyzer of by Nippon Oil & Fats Co., Ltd. 6 section ] 
[0035] After ending dropping of the above-mentioned mixture, it added 0.5 sections "par butyl O" at a time to 
reaction mixture, and the reaction between 20 hours was made to continue 1 hour and 2 hours after, 
respectively. The self-water-dispersion resin with which conversion becomes 98% after a reaction was obtained. 
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[0036] Example of reference 2 (same as the above) 

You made it the mixture of a rate as shown below dropped at the methyl ethyl ketone of the 200 sections for 2 
hours. Reaction temperature was made into 80 degrees C, and it carried out under nitrogen-gas-atmosphere 
mind. 
[0037] 

Methacrylic acid The 45 sections 2-ethylhexyl acrylate The 46.5 sections Methacrylic-acid hydroxypropyl The 
43.5 sections Styrene The 165 sections "Par butyl O" The three sections [0038] It added 0.5 "the sections of par 
butyl O" at a time to reaction mixture, and the reaction was made to continue for 20 hours, respectively a 
dropping termination hour [ 1 hour ] after the above-mentioned mixture and 2 hours after. The self- water- 
dispersion resin with which conversion becomes 99% after a reaction was obtained. 
[0039] Example As opposed to the 700 sections of the anion mold self-water-dispersion resin with which 
nonvolatile matter concentration was adjusted to 40% obtained in the example 1 of 1 reference The 30.5 
sections of the carbon black by "elf tex (ELFTEX) 8" United States country Cabot Corp., the 6.2 sections of 
"BONTORON S-34 [the electrification control agent made from ORIENT Chemistry]" ~ in addition - "- you 
made it mix for 1 hour by Eiger motor mill M-250" [the Eiger Japan product] Hereafter, this is written as 
Mixture A. 

[0040] Subsequently, adding the five sections of "super BEKKAMIN L-27-75-B [the butylated melamine resin 
by Dainippon Ink & Chemicals, Inc.]", the 1.7 sections of triethylamine, and the 7.5 sections of isopropyl 
alcohol, and stirring in 350rpm to the 100 sections of this mixture A, using a three one motor, water was slowly 
dropped at this and phase inversion emulsification is carried out. 

[0041] After vacuum distillation removed an organic solvent, 0.01 -N hydrochloric-acid water solution 
neutralized, and the particle was made to separate from a water medium. The toner powder made into the object 
was obtained by making this freeze-dry. 

[0042] Although the mean particle diameter of the toner obtained here was 9.3 microns (micrometer), the coal 
tar Marti sizer 2 was used for measurement of the particle diameter of this toner. 

[0043] example the 100 sections of Mixture A obtained in two examples 1 — receiving — the 14 sections of 
"Epiclon 1050 [the epoxy resin by Dainippon Ink & Chemicals, Inc.]", the 2.45 sections of triethylamine, the 
0.2 sections of triphenylphosphine, and the 10.45 sections of an acetone — adding — a three one motor — using - 
- 350rpm -- conditions - with, stirring, water was slowly dropped at this and phase inversion emulsification is 
carried out. 

[0044] After vacuum distillation removed an organic solvent, 0.01 -N hydrochloric-acid water solution 
neutralized, and the particle was made to separate from a water medium. The toner powder made into the object 
was obtained by making this freeze-dry. 

[0045] The mean particle diameter of the toner obtained here was 6.8 micrometers. 

[0046] example the 640 sections of the anion mold self-water-dispersion resin with which it was obtained in the 
example 2 of 3 reference, and nonvolatile matter concentration was adjusted to 40% — receiving — the 28 
sections of "the elf tex (ELFTEX) 8" - "-- the 5.7 sections of BONTORON S-34" - adding - "-- you made it 
mix for 1 hour by Eiger motor mill M-250" Hereafter, this is written as Mixture B. 

[0047] the 100 sections of this mixture B - receiving ~ "- the seven sections of bar knock D-500" [the block 
isocyanate compound by Dainippon Ink & Chemicals, Inc.], the 1.88 sections of triethylamine, and the 7.5 
sections of isopropyl alcohol — adding — further — the amount of catalysts of tin octanoate — in addition, a three 
one motor — using — 350rpm — conditions — with, stirring, water was slowly dropped at this and phase 
inversion emulsification is carried out. 

[0048] After vacuum distillation removed an organic solvent, 0.01 -N hydrochloric-acid water solution 
neutralized, and the particle was made to separate from a water medium. The toner powder made into the object 
was obtained by making this freeze-dry. 

[0049] The mean particle diameter of the toner obtained here was 9.9 micrometers. 

[0050] example of a comparison the 100 sections of the mixture A obtained in the example 1 of 1 reference — 
receiving - the 2.45 sections of triethylamine — adding — a three one motor ~ using — 350rpm — conditions — 
with, stirring, water was slowly dropped at this and phase inversion emulsification is carried out. 
[0051] After vacuum distillation removed an organic solvent, 0.0 1-N hydrochloric-acid water solution 
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neutralized, and the particle was made to separate from a water medium. The toner powder for contrast was 
obtained by making this freeze-dry. 

[0052] The mean particle diameter of the toner obtained here was 9.6 micrometers. 

[0053] «fixation trial» In here, assessment of fixable [ about each toner particle obtained in the above each 
example and example of a comparison ] and offset nature was performed. Those results are summarized and are 
shown in the 1st table. 

[0054] This fixable judgment puts a cellophane tape on a fixation image, and is 100 g/cm2 to this. After 
applying a load, it lengthened slowly, and removed and that image concentration (it is hereafter written as ID.) 
was measured. 

[0055] In addition, it was made for the ratio of ID before and after the judgment of fixation temperature carries 
out a cellophane tape friction test to become 95% or more. 

[0056] the temperature (that is, temperature at the time of a toner adhering on a fixation roll and carrying out a 
re-rearrangement to the following covering sheet) to which the offset phenomenon generated assessment of 
offset nature using the Toshiba external fixation machine — with, it evaluated. 
[0057] 
[A table 1] 

J_ 1 HL 





mmmi 


mm 2 


mmw3 


mm i 




13 0 


13 0 


13 0 


13 0 




97. 0 


95. 9 


97. 8 


97. 1 


7 ± v Y 

CC) 


.230 


2 2 0 


2 2 0 


18 0 



[0058] As mentioned above, without reducing offset nature, if it is in the toner of this invention, it is checked 
that fixable [ good ] is acquired and it can be judged that the toner of this invention gives a reproducible image 
even in the place which copied the chart for a test, and is what can be equal to practical use enough. 
[0059] 

[Effect of the Invention] The toner particle of this invention or the toner particle obtained by the approach of 
this invention is characterized by consisting of containing the resin which has a cross-linking part, a cross 
linking agent, and a coloring agent as an indispensable component, and a bridge formation-ized reaction 
occurring with heat at the time of fixation. 

[0060] The toner concerned can be divided and can make low-temperature fixable one and offset nature satisfy 
simultaneously. Moreover, without using suspension stabilizers, it is a simple process, with is efficient, and a 
toner particle can be obtained [ which does not look at a similar case at all to the former ]. 

[0061] Furthermore, the toner of this invention does not have the effect on [ from the place that the front face of 
this toner particle is what is thoroughly covered with resin ] the surface charge by the coloring agent, and are 
the application to a color toner, and the thing which can succeed also in the response to a liquid toner very 
easily further in the future. 



[Translation done.] 
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(54) [^BJO^] h*-**J:l/*CD|gifi;£ft 



C57) 

man musmvL^mt^mnt. semmt\ m& 



(2) 

1 

m^mi ] smm&tiLzn-offlm (a> ^<o^ 
mm (b) t. m&m co .mmfttLx&m 

[»«3B2 ] flHBLfcWlB (A) **SE*&ttttWn 

[»3jW3 ] ffiBOfcttMi (a) *^?n/c^s 
- 3 o o m g zn^uxmisx l> & *>©-c#> 

[IS*S4 ] mBLfcttll (A) f)K HUia^Mtt§P(4 

*>, HWBLfeaa«m (B> aw, 

o 

[i«3»H5 ] m^tcmm (a) wneasttttSMat 
tit, t>)\t#*is>\,mto&uim^*W'&m-?z>i)\ 

t^ot, ufefc* BMBlyfcSHKflH (B) :/a*^ 
2£fc»3{Cf3*S<Z>h:J-~ 0 

[«*3SB ] mct/fewm (a) e-A^wiit* 

KIBil©h^-. 

[«*H7 ] HWBL/fc3R«KU (B) (D^l^ v fly IB 
L/fc«lli (A) <DH»»CcS*ur, 5-2 0M%t* 
IS*^6CCfBtgCDh^- 0 

[1*4898] aa»tt«flr*J#0»HI (A) *<D$k 
mm (B) #fe#J (C) i«r, ^M^ctUtM 

[M3J5H9] aS«ttfflHa^J#o«J|| (A) *<D3R 
*§#J (B) Iffe^J (C) ^M^iUTM 

-5, h^-©»Jfi*ffi. 40 
[3**91 0] BUfBOfc^Jji (A) ^eB*»tttfe« 
Air * -6 , IS*3S 8 ft fctt 9 «:iatt©«JS^ffi. 

[Krai 1 ] Kr!E0fc«iB (a) *«j^n/c^ 

I^/di!3l7^IWiMl 0 0 g3/c0 4 

S . nt^a 8 * fct* 9 tciai8©»Jij&ffi. 
[B&rai 2] ttrsBo^wn (a) mrfa^^ttt^ 

WiBUAaBBSU (B) x#*^»HB*fctt 
^ 5 >»lirc<&£, 8*4318, 9, lOSfcttl 1(C 50 



«F»sP6-2 5 8 86 9 

2 

IBtSCD^3i*ft 0 

[9*4811 3] b«IBU/c:^I§ (A) tfi % ttesttttff 

fcor&^T. Lfrb* m&Ltcgmm <B> 
8, 9, 1 Oi/dil HCiBtS©JBfi^ffi. 

[i»3rai4] ffiri&L^iflMB (a) v-frmmm 
[nra 1 5 ] mnzLtcmmm <b> «r 

EOfeWBI (A) ©HJB»CC*H,T, 5-2 01I%t 
**. 4CcKtt©H3t*jS6. 

[MBOIMIftlH!!] 

[0 0 0 1 ] 

[KJ^oWflHWF] ##WItt> «a«citWMarS h 
[0 002] 

tmrntttm^r:^ smirk. &z-c\*. sams* 
[0003] u&>u wc, h^-ffl^^>^-»m© 

[0 0 0 4] 3Hfi, 

-/ma*. mr*^ 0 

[0 00 5 ] MfFr-ws&t IT, yiMb3« 
mms 1 - 1 6 3 3 4 7^<£M) &&*>tl2> 9 

[0006] nit. »^tt«c*ortt. 

3Stt(»B¥2»8 9 6 4#fi«) CCJ:D. rt«<fcJ1« 

[0 00 7] h^-»JB©K 



(3) 

3 

[0 00 8 ] £/c, f&glt&oTfci:, m&Lx%L+zm 

[0 009] 
[0010] 

[ooi i ] *«tt«M4*}*o» 

re (a) tmmm cb) % co tamoa&t 

[0012] i > ^tt8M4**r-r*MIIB 

(a) % %wn <b) . (o fcj:c^Rtim«tt 

30 

«*>6© h *-tt*©^**»fc* 0 , *xg 
[0013] «»5E»«F6cJ!aTOJ:^tt^ 

re (a) (D@woTgccj:o^i6tt^^^, £jfc-r* 
[0014] cc«c*jtit:**rv *^tcii^n^± 

IBU/c^re (A) *«W«crffll»6ti*« 

re (a) tt, r»^i«tt'c*w*^rti-c*j:< 1 ttmm 



W6-2 58 86 9 
4 

»; * ^^jvffire©»ffl i/djen * - wdse 
[0015] hkwcc, «re (a) te$utm*m^z>c 
i-*-*:»st: u*»u lesxeccrjMfc 

waaticiWitaHfr. c©fc«>cc, aattufc© 

[0016] ctucstu ^re4nc*fa£n/csa*g£ 
^•r^aB*»tsrt4»re«:»re (a) tuxm^zm^ 

^ci^r^s. h*-<Dftj*xg*S<c£#r 

HJSXg*«BB«:H&C<!:^€t-6Ci^6. 
HIC*)l>? (A) iltSB*»»ttSIlt:m^Ci 

[0017] ±8BLfcBE*#tJ^«B±tt, JHWK 
[0018] ^CDM^KSi ItB, fci^H r 

[0 0 1 9 ] *^*>^aB*»tfctta*re©»^ 
[ 0 0 2 0 ] 0 . 3saB^»ttwre«:W«»^jcc 

*WLfeJg©W«ill*ffi (Offl) CC, HtSfcfcttSKfcJlQ 
UWti vmc<D%, *JH* (Wffl) *8A^U«)4 

Citt<. W/Ol<fc0O/Wi^CDi 

B*»»tt«rer*D. ^^tc«gH^(7>^©-c*^ 0 

[002 1 ] ±»LfcBB*»»ttJ»l!lt ^r&i, 

M»r*ti«, iiS. 2 0-5 0 0mgSI/Wi 
Wfc&\ 0 0 ffttSISHrt. ^^L<«, 5 0-2 5 0 

m g a«/«reH»» loogft iinw, * » 

3«7 5/lr*mt 2 0-4 0 0mg3i/Ki 
»»1 0 0 ffft&SEBA. »*0<W, 5 0-2 5 0m 

gs*/«reH?e» 1 0 0 ffft«mn3wa«rc*«. 
[0022] is/c, ^re*©«*s©^^, 

M«C<fc-oT*«I$n3rca**©MiOT«, 4-3 0 0 



(4) 
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[0 02 3]ili (A) ©aW^ltlttt, 3, 
0 0 0-100, OOO^C^IIW, »*0<tt, 
5. 0 0 0-50, OOO^SIIWilW^ 

[0 02 4] 3 mm (A) Q#5X|£^U*3 0 

Hrt^wr*^, 0 Mug (a) ymm. 

Ittt 1 0-3 0 0mgWWlMl OOgfc 
^ffifflrt, #*L<tt. 2 0-250mgWW@ 
M100 s&*«SHrt#«tt"C*3. 

[o 02 5 ] mriau/c^SPJ (B) » % :fp»*-fvt/ 
r*-K ^7^>g}ig, xtf+^StJjgoi^nr&J: 

i». «»b ca) tmmm <b> <b©«*£*>i*tt, wis 

fct^ (a) ©3R^a^3&«*^^^8r*6»^ 
cctt, mmm(B) tLxte, -en-en, x#*msjb 20 m 

(a) oas«tt«a^*KS"c*^«d{c«. mm 

(b) turn ^0*^ ^v*>r*-Mfr&«s£fctt 

[0 02 6 ] SB*»»tt*«l*K:, #JM**5/ 

aswrasu (a) *5£tf (b> &*wj&#*, -en-e 1 
y * ^ »; 



[0027] mmm ( b ) (DWtM&izmmmmfttcitii, 

X. 1-3 011%^^IIW, ^Klt 5-2 

[0 0 2 8]3iht-m^«, m h^-s^- 
rttat, -35* sjs^JjitTL^fcoccocirt, 5£« 

[0 02 9] S«<tSJS©ftBKi LTtt, flBl»6 
[0 03 0 ] **WCCffll^n*. BUlBU/cSfe^I 

[0031] *»^cc*ji>rffifflu»^, ffe<D*ifi&&# 

[0 03 2] 

[0 03 3] #«M l (T-*>iaaB*»IMflMBB 

4 0 035<EM^;ux^;u>r V^i£WFKm?m£<DW& 
M2WtcIotiT0/c 0 SISSK8 0-C. 

[0 0 3 4] 

9 0 35 
6 635 
9 035 
3 5435 
635 



[0035] ±Mm^m<DmT*WT lt*>>6, ^n^ * 
n, imffi&to<i:V2mm&ic, \*-7*>\* oj * 
0. 5«r-3Rjs*ic«iinu 2 oi$Pig<D&i>/cK&* 

a*»«ttt»ii3W ^ n/c suo 
^ * * »; 

r/<-:/*A> Oj 
[0 03 8 ] ±IBiB^«JOaT»T 1 B#B8«fc<fctf2B# 

husk* -en^n. r^-^^oj £0. 535-rojg 

50 



[0 0 3 6] #«« 2 

2 0 035cD^^Ji/x^;u^r h>tc, ;x&ctjkTJ:5 
<D*1^J£> 2^CCM^riaTl±L«>/c 0 SSSiSKS: 
8 0-CKLT, S*#B«TTtTofc. 
[0 0 3 7 ] 

4535 
46. 535 
43. 535 
1 6 535 
335 

[0039] mam 1 

K3tiferxaj->saa*»»tt«ii©7 0 o»k:»l 

r, rx^fy^X (ELFTEX) 8J r^'J* 
S**#* httS©*/-#> ■ Tfvv 9) (030. 5 



7 

r^>ha>s-34j [*yx>nb*(»)B 
M-25 0J [y-r#- • >?t^> (») m 

[0 04 0] C©fi£«JA<Z>l 0 08MC*fl, 

r r ^^/^^^^75> L-27 -7 5 -BJ [* 

*/Bl>T, 3 5 0 r pmte-CHfPL&**6, CttOC. i$> 
fc, 0. o l N*M*«fiR«:<fcor*«io. tt^F-***! 

[0 04 2 ] lit^W#e>n/ch^-CD^SS«9. 3 
i*£>P> (Mm) r&o/c#. J&>#>& h^-CD^T-S<0 

C 0 0 4 3 ] HSfe^J 2 
H«Wl(C*Jt>T»6ttfc. ig^ACDl 0 OSMcfcfL 

r, rxb*^a> iosoj [AB^^+fb^xig 

<E>2. 4 5^ hy7x^7^^7^>©0. 2S&:fe 
&VT*z h>(Dl 0. 4 5 8|fcS:ftI*.. tfV-*- 
*-*fliC>T. 3 5 0 r pmtt**frrJMT!W*L/ft* 

[0044] jflERBKJ: ^TW8»Sfl*ra*Ufc© 
5. o. o iN»M*«jK«:j:or*»L. 

[0 045] itb^tcff 6<a^:h^-©^ttStt6. 8 
C 0 0 4 6 ] JlifeWI 3 

ccwKstiyfc, r-ai->sEaa*»«tt*re©6 4 oas 

&C*tLT, (ELFTEX) 8j ©2 

8Stf<L, r^>hn> S-34JCD5. lUt^m 
X., rr^#- • ^r-*-^ M- 2 5 0 J CC«fcr? 

CO 04 7 ] CCDjg^BOl o o sweater* r/t- 



(5) $^¥6-2 58 86 9 

8 

D-500J [*B*-f>*<t¥X« <«0 » 
CD^P*^V->T*-Mbl^] 07SB. h'Jx^l/ 
>5><D1. 8 835*5^^^ V^Ub^T^n-;!/© 
7. 5 £60C, ^^^>Mffl<Dtt!«lS*fe*n 
* V-^V • 350rpmfr 

C 0 0 4 8 ] jSffi&SKJ: otf«S9l^iSl/c© 
*>, 0. 0 1 N*M*«SR{cJ:^r*WL. 

[0 0 4 9 ] &mc&t>tltchT-*<D¥%l%Lmt9. 9 
C 0 0 5 0 ] J:b«JW 1 

###11 icto^xn^titcm^WAO} i o orncno 

fbtfL&fc. 

20 [0 05 1 ] *^««c*^rW«jWH*l»*LA:© 

*>, o. o i NS^sa^otitiffli. 

roo5 2] 6tm( l cnt>titctj~~<D¥-#)ftmt9. e 

C005 3 ] <£*RK> C C fcfcHT, «±0«8» 

30 [ 0 0 5 4 ] C (D5£#ttQ«5£«, ©MBHfcfc-te n 7 r 
> • -r-^'^rigif, CtlJC 10 0g/cm 2 

T\ I Di^lB-T^o ) Z&mistc. 
[005 5] &*J, ^»^K<Dfli^«, -feci 7 7 > • 
-^«WIKK«:-r^ttao I D<Dtt&9 5%VLk£tj:2> 

40 ZMXmffiLtCo 
[0 05 7] 
C^l] 



(6) 

_m L 
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*»0I2 


mmms 






13 0 


13 0 


13 0 


13 0 




97. 0 


9 5.9 


9 7. 8 


97. 1 


7 t ^ h 

* £ m & 

ec) 


2 3 0 


2 2 0 


2 2 0 


18 0 



[0 05 8] «±4Xfc5fc:, *»»Oht-K:*ot 
[0059] 



20 



[0 06 1 ] 3 6tc, $^(Dht-it Rh*-tM- 

©*H#, wrecc^o. %3>k.W8. stir & cor* 
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